Mitochondrial BAX Determines the Predisposition to Apoptosis in Human AML.
Purpose: Cell-to-cell variability in apoptosis signaling contributes to heterogenic responses to cytotoxic stress in clinically heterogeneous neoplasia, such as acute myeloid leukemia (AML). The BCL-2 proteins BAX and BAK can commit mammalian cells to apoptosis and are inhibited by retrotranslocation from the mitochondria into the cytosol. The subcellular localization of BAX and BAK could determine the cellular predisposition to apoptotic death.Experimental Design: The relative localization of BAX and BAK was determined by fractionation of AML cell lines and patient samples of a test cohort and a validation cohort.Results: This study shows that relative BAX localization determines the predisposition of different AML cell lines to apoptosis. Human AML displays a surprising variety of relative BAX localizations. In a test cohort of 48 patients with AML, mitochondria-shifted BAX correlated with improved patient survival, FLT3-ITD status, and leukocytosis. Analysis of a validation cohort of 80 elderly patients treated with myelosuppressive chemotherapy confirmed that relative BAX localization correlates with probability of disease progression, FLT3-ITD status, and leukocytosis. Relative BAX localization could therefore be helpful to identify elderly or frail patients who may benefit from cytotoxic therapy.Conclusions: In this retrospective analysis of two independent AML cohorts, our data suggest that Bax localization may predict prognosis of patients with AML and cellular predisposition to apoptosis, combining the actual contribution of known and unknown factors to a final "common path." Clin Cancer Res; 23(16); 4805-16. ©2017 AACR.